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(54) SOFT MAGNETIC RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To raise withstand voltage and saturation magnetic flux density, while maintaining high permeability 
by combining at least one kind of oxide magnetic powder of Ni-Zn ferrite and Mg-Zn ferrite group and metallic magnetic powder, 
wherein an electrical insulation layer is formed in a surface as a soft magnetic material. 

SOLUTION: An oxide magnetic powder and metallic magnetic powder are combined and used as a soft magnetic material. For 
the oxide magnetic powder, Ni-Zn ferrite and Mg-Zn ferrite are selected from among a number of ferrites and then used. The 
Ni-Zn ferrite has a composition which is expressed by a general formula (NiO)X(ZnO)YFe203. The Mg-Zn ferrite has a 
composition expressed by a general formula (MgO)X(ZnO)YFe203. The metallic magnetic powder wherein an electrical insulation 
layer is formed in a surface is formed by forming an electrical insulation layer in a surface of powder-like metallic go ft magnetic 
material. Pure iron and iron base alloy soft magnetic materials are prefered for the metallic soft magnetic material. 
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Gmsmjsmc*a>x. mmmmafi. Ni-zns 
»in5d>a<4fc-«o«Mfc«Bfi«tt*M»* (a) . 
<b) *sirr4t©-c*aci%w«ir4*sBttt« 

(A) 1 0^9 0SS%4^)S^Satti«9* (B) 9 0 10 
-1 0M«4«**. ^-fi&ffifll 1 0 OKSflUC 

»T*»t»1»ro (A + B) ©ffi^Stetf 100-20 

o o m&%wwmftx-3bz>m>m 1 &m>mmmim 
iwm 3 ] m<t®M&#mm ( a > 33**5 % 

£[T<Z>«>(Dr**»;&9 1 Sfctt2KIBtt<D*lBttWm 

mm. 

[»#B4 3 &H£ttttft»* (B) #. ttftftSfc 
?c&<d-c& 1 &t»b 3 ©c»-rn*> UItCfB4S© 20 

[M0I5] £IR%ttttttt&;it <B) 351. ^-©a® 

*>e> % 4« <t *> ®«n^.^^ < t $,-momitmm&m 
m2Mci><D-c&2>m&m 1 c 4 ©o-rtia* 1 

[1MSS6] &j$ttjff&*sBstm (a+b) <b©^- 
its 1 0 0 m»k» u t: . {m&mim% 0 . 1 ~ 1 
ommmo^m^ixs wsmtzntm 1 o 5 
©<, > rn* 1 TaKKmttmtmmami. 30 

L/ 6 Olifn* 1 «&C§etS©SC&1£ttfBliffl^. 
C^HJ©lfffl^|ftB^) 
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&&*m*mx^ 5>*l ivRm&tnmjsmc mr 40 

[0 00 2} 

m (MO •Fe.Ott. WM»t7?f«8tt«»T 

$><o. -tssticmm (77 h> htpftfnri* 
^^©^icjcDi^-r^ci^T-*. «<tst 

tJ-C4>» N i - Z x.'yA f-MMg - Zn^7i 

h*. m^mimsttt^-r/cs!). «©*&&&«. 50 
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[0003] js*p. iKSt? *7 w m*. sm-c*msSi 
»«Lfctt«ttt«^*m (ttfiSttWBiSftS^) *a 
ttOttSiKtm (EM I ->-jU K*m) It, ft? 

tcum&imifimhtxx^z. mmmmmim^ £ 
mMfiscDftmx-Mt.cmmztix^z&mis.Bm. mx 
w. mmfsm. wbh&b. mmfrntazu-*.*), mm<o 
BMvwmmtimTzcL&xiiz. l^l^*j<e>, 
mim?kmmsmx$>i>®M? ©«&*£#& 

*&) om*$mw*wz>ztifiX'Zz>'t>(D<r>, m<t® 
[0004] -jj. &m£tcix&&&t>rj;z > £.m?mm 

3ttC>it>5Wfi36**)r>/c. Fe-Si-B^tt, =E 
[0005] 

[^Hj*ip^L/J;^<i:-r.SISIi] *^©@W«. £ft 
i L/t, N i -ZnS7^7-C hSyMg-ZnS7j; 

f *» 6 j: 0 ««n*^»i < th-m<omm 

S8Stti*t»* (A) i. *®CCS»lft»IS«:«5fiSbfc^ 
M«tt&ft»£ (B) i*«*^t>*-CflWI"r*C4«: 

St) 4®fniamss<t*iftfcis^©;att^BWia^^©?# 
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mfflW) (MO) i<D{b^®I (MO • F e 2 Oj ) ~C$> 
D. rWD^EiKfb'gJOQStCJ:!). Mn-Znl, M 
g-Znlfc. Ni-ZnE Cu-ZnS, Cu-Zn 20 
-MeJh> Cu-N i -Zn^i'cDS-a^^^-f Rc 
^ffl3n-2»„ *^-c«, ^©»;I7 X7-/I- ©«£ 
6. N i -Zn%? x-^A H5OT?-ZnS7*5^ 
h£iItRLT£gflrrS„ Ni-Znl7i7-fhSyM 

CO 00 8] N i -Zn^7*7-f hit*. — (N 
i O) . (ZnO) „ • F e.O.TaStiSffllS^fe 
©*tO*«. Ni©— 3B£Cu. Mg. Co, Mnf© 

te©-ffi&MT?aftufcfc©-eao-c n i -z 30 

^8SJ»ffl*tlB*.;te*>©-C4>J:C>. h©*rfcH£ 
PD*£/c&. aft{Ufc©&*a&IIHBL<fcN i -ZnS? 
x5^i)i, *fWTCttWK:»* U>. Mg-ZnJ&7 
i^-n-itt, -fiSSC (MgO) , (ZnO) ,'Fe, 

o,r«£ft£&j&£#o&©>&i,^#. m s (o—m 
Ni. cu, Co. MnmvmcD-ffi&m-emtLtcb 

©T-abo-r<b<tt,i 0 Mg-ZnS7i7-fKJ, #*© 

fej;t,>„ h©ffitH£JTM.Sfc«t>, ig{b&©^*r 40 

**PI^L?tMg-ZnS7*7-Y h*i, *^wc«# 

[0 00 9] #2PJ-CffiflJ-f&N i -Zn|7*7-f h 
SyMg-Znf7a7-fKJ, ££n©#i£tcj; 

ci*i-e#^„ cn?.©S!i7 5t 7'fh©iWB 1 

m«. Fe.O,. NiO. ZnO, MgOfc£*©;£lI 
Kfb&3^tt&JR&&t&&<irr*4. SkM^x^ W h© 
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[ooio] ftitffir a, ^nm©7k?§jStc?sr^* y 
7*7^ ht»3ti«f»«. 7*5-^ \-mmz. m®.otc 

ft. ftttU Xl»t«W4. £Jg 
tt©*»«*«i»JI!t,T«tt ; f-C?<OBIffc«l*»S. C© 

t£t>%mittm®&imni <a> t-r-s. 

[0 0 1 1 ] ##W!-C«. K{b^fiB1S:fM»* (A) £ 
L/C. 2Bl*#s5?<«T©*R7x5-f h»3R*ttffl-T 

< r £ C i (c J: 0 . «cttK«flSHJffii)©tt«EE« S 6 K 
6Lh3#*Ci*J-C*.&. 2Mtt& *?*l,<tt3X« 
T. J:0#*lv<tt29«firFr*4. fi8tt#t&*©£Ba 

&tW7*?<r h»3R*»5^ffii L/-Ctt, fVLtf. 1 
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J8«fc£jW»ttl,»<&*. »<b«5^ettf*©* (A) 
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». Sfb»l9fei*!*tf6tiS. IfeS^^ttfiBEtttm 
il/-C«. Fe-S i -A 1 h) t93£. 

^-A— b>y^H»5fe. Ni-Fe^(A-?D 
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-cfe. ffiSteft2|9^>S©K©^^14©^>p>. 
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[0014] nfwsjiJf £J&i£-r z^m t or«. m 
a. ( 1 ) ®mzo&mmm.mm*m£TiL 

( 2 ) ®*tK©£IMJ&tKi&1±*mKd>g© > 

®&«3R««tttWl 0 0S««CC*fLT, i&S. 0. 

ttW^o^tEtc^KK^^S^^Ufc^ 3 *><>£:-€■© 
±tc^i£&<b^£JfJjai,-CkJ:t». 20 
7>#?^y>^iJtt££SlffiJffiJl£?T ; 5:£8^ 

(B) tt. T«SeS3i«l umHllmmW 
-pr&SciaWSU*., £!S5Sfi8tefH»* (B> ©¥ 

mmmm < % #Bmsstt<*©* < b > 

[0015] ^tjRWDg 30 

t-^a>66, t-fa>6/66, ^•W , n>46 > tM 

a> 1 2 & £'©<F 'J7 5 F : Jj<y 7*xU>>UU:7 ^ 
F> ^ F-Jr h>. #'J7i^U> 

X)l>7 j F*.MO 7 y-U>^7 * F ; 

-K yxxf\M*£*©#yx;*7\fc ; #y 

-TS F> *yx—5\>M5 F. tf'JTS F-YS Kttf© 40 
tf'J-fS FS8J0B: #W?U>. 7*ypx h rj;u- 

x u vftftdttfe <h" ©tf y x 5=- u ; # «ft 
f-JK ^y^ttf-y^x ttfte^-Wk^y 

Mit* 'J x ? l/»i£OS^t^ 

j^lSHg : # y r * y * y ^ £ ? y jum 

*;u&<t*©Ji<y ist-n) ri'^Uxxfju^'jTf 
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* > . # y x - =r)\,x i'©§ax > y>x r y > 
V-J=77,*v V* ; #y7-fe£-Jk 

K !j<yft»tfx^. ^<y tx^;u-v-ju. jpytrx 
;i/:7>-7-.>k iH'j^i/^ tfy-fv^ux jfty 
^.il^Or-^, 7-^yx>^0§. tfyx^w:/**^ 
f. ^^o-z-fj^yx^f-Jk >i<y •'<5+->p> 
®ffifc£©#iii&0JMiJ0i : x^+^iffli. 7^^- 
;H£flg> *g§*D* y x xf*tlf0tic ^©NMBf bttWflB : 
x^U^P tU>3A, sj<y ^i^x^rJA. x^u 
>^^SPx>rJA < ^oti7l/>JA&i'C!3X7^F7 
- ; X?l/>-7$^x>-Xf U>7D » ^*S^-* 
tzizvimw&z-:?^ V~?~ : S^cti6©2@J£Lh© 

^y^nb-u>fw:i'(D!i<y*U7 d*yr5 F. # 
';7xxu>^7^ f. S^x^->^0i«, fiS^lt 
©*>6^T#tC^S Ul^. 
[00 16] ^gttfe'Hg^,^^ 

il/t, Ni-ZnS7*7>fhRyMg-ZnS7i 

(A) . lytc, «M4c^M^iS)l4^RS; 
(b) *»«[3i±fc^©r*>s„ 
^mm i o oftfigptc^-f ( a+ b) © 

1B^S!|^», JiSl 0 0-2 0 0 011^, &*L<U 
200-1 5 00»«SP. =t«DSfSL<«2 5 0-1 0 
o o ssas-e* £ . tfcfiBte W4©i2^•f!I^^/J^ § t If S 

^llSCi *iS»-C ft S . ®Cfi814M^©ffi^»)^^^ 
#^-^5 4. t«0lfflfiS;®l©^tt*s(£TL-CfiS;^*SfflK 

[0017] ®:?stt«^tt. mm, mimmm&itvtt 

<A) 1 0~9 0S»%<fc^Jfc58t£<**}* (B) 9 0 
-1 0a«%4^6^^il^WrSCi*55iFSLU„ 

K{b®)^ttf*«a* (a) ©«ii^/jN?-rir-s.«f:wmBE 

■S. Kfb«f«H»£(«»3ic (A) ©f0^«. cfct)5f*U< 
[J2 0~8 011%, $6tCfi : SL/<tt2 5~7 5ag 
%7?*5. ^JfcSB&ft*}* (B) ©td^W. 
Ktt8 0-2 0I1%, 36{C*f*L<«7 5-2 5 

[0018] *^W-C«. WESfiS^KtOil-C. (Slftt 
^b»J4SSft]r-SCi*iS?*Lt,^ fi5*tt^b«iJ«rSIJ)n 



zmmrzffiic. &m&Mte&®3z. (b> ©as^is 

«&*^ia^ Ltc®f!gmimzf$.B-??> i, isj&f**©^ 
«(6*«c <t s t m m 3 n* wmmK<»&T&fr e> . 
fiwtt*jtjw*asaarsi. <b> © 

[0 0 1 9] fiSHtSpftSWiO"C«. 

mm (a+b) <t©^n-si o omsmcjfttr. m 

fU. 1-iOfifisiJ. »t*b<ra.O. 5~-5SSsi5© 
I^Ttffl3ia5. {gSite*{t£iJ©S2£t!te#/h;*-f £f 

»f#14*JffiT-r £ te-e ft#£ C 3 . #f6?B©ifc8fc148tBS 

mtsmamcm. amfutcx. mmtm. mim± 
[0020] ^mmowmmmmmsoi. ««#**3 

If- ft £©*!£«£«:.£ 9 ii^U jg^Si^-r-SCitCct 

«i»ajiB»*tasr*<:i*»-c*a. *»w©»sa 

[0 02 1 ] 

ffePH©*tcffi^S4iS*>©-r«&i». &®t&tt©a>J5£:£ 
( 1 ) s*a©«ije&ffi 

JP3 0 . 8 mm©««RS0a°p©MWc RSSMtlSSrJg&ii! 
£-t*. li*m^X*a»!©iSff^liltiTO S 5 0 5 0* 
&fflU MJ&M&2 3'C(C*}^r. (cut 
off) ImAiL 6 0#SEn*DW#t^S^: 

©^jfemff^r^/c. 
( 2 ) fiffittK80ERCJ&m®H£#& 
J I S C - 2 5 6 1 icmUVrWl^Ltc. 
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< 3 ) ®&&®x<D£.®&<Dmmim 

J5S0. 8mm(«tW4, 8St£fle|!&5K©#rW*Jl. 
^SS-CW^L/t^ B3(s:^tt«©*am^gflfiS^J 
SM-630F Z&mb. M&#®3i<DWiffiZWmL 
tc. 1 OfflCiSttft^rtSP©^^*. B*it^ttS? 
©HfiyffiSiSB J E D - 2 1 0 0 Sr&fflL, 

[002 2] [SISSWl ] MgO ( 1 0. 911%) , 
ZnO (14. 8SS%) . CuO ( 1. 2MS%) . 
10 MnO (3. 2MM%) . CaO (0. 1 6«S%) , 
SiO, (0. 0 711%) . N i O (0. 0 6fl 
%) . B i , O s (0. 311%) . PbO (0. 0 IS 
M%) . JiC^F e 2 Oj (6 9. 3S1%) a^ftSil^- 
^iKll 0 0 0-CT«U *t>T©»lyfc«. 1?£ 

S&TO?: 1 3 50-C-C^3^^)SL,. Mg-Znl 
7* r©j»*s#«f5;fc. C ©$£$§#£/-• >v- s;t- 

*©tfc»*4. 6g/cc-C*,fc. miR©»tt 

20 *A,#~n4mn (BASFm en> *vmmm 
^r. KStic^^Abfct, loo-csrJin^ 
&. c©j= sic Lxn^nfcm^im^ 1 o o issue 

SSfLT. 21SgP©->-7>* ?7'>;>i^fiJ (f-JH- 
t, ^ffi(e:~>7>*^7-';>^J©@?:ff$)SLfc„ 

tc. mmwm^M^n^m l . met-c4 5o-cs 
[0 02 3] gris-c^en/cMg-zn^^^^-f 

mStfi.B. 5 kg, RW)7*;U>X;l.7^ K m 

mit^xmm •. 3 1 o°c. sswaa 1 0 0 of*- 1 ^*? 

W*ffl»ttflr*s»2 0Pa-s) 3. 0kg £f¥SU 
2 0L-^>->Jl'5+lJ---Cig^L'Ai <> »>-C. iJJ<*-> 

»^ 'J 3 - ^ ;h 0 0 g 4» ufc. 'iWhnttW, 

■&®Z:2 80-33 0 TXMWftfclBSeLfc 2*W?UJ«^ 

(B*SiiB»TttSIJW-7 5E) is>)>#- 
Sg2 8 0-3 10'C. MmEEfimi 00 0kg f/c 
m\ ^ISfie^l 6 O'Ctcr, 1 Ommx 1 3 0 mm 
XO. 8 mm<DWftkl$M&*:mc. UhtltcfSMShOm 
1 E«lfciC 54 0 0 0 V-C*ofc. Mg-Zn 

^ (Bffimii1±S»PS- l OE) ^>;>^r- 
50 SS2 8 0-3 1 0-C. WtHE^l 00 0 kg f /c 
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m\ £MMm.mi 6 o'cic-c. F#ivt-9->y)i (as 
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[0024] [HS6flJ2 ] SWgpd 1 iCfc^-C. Mg-Z 
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5. okgtc -en-e^Mu/ccijym*. mmmi 
[0026] [itmw i ] mmw i kjsh-c . wemw 

7.0kg zm^tcc taw*, mien i tmmoymft 
[0027] [tmm 2 ] i K*ji>r. 88&#8) 

7.0kg tffliifcciewB, ^ss-bsj i tmmomft 
[0028] noma ] i K*»t»-c. wm&n 
m&m&n^x^te^mKxfrtf-fr&ffijfc (basf 

[0 0 2 9] [?lS&{f«4] N i O (6. 711%) . Z 
nO (20. 2*fi%) . CuO (6. 6SS%) . M 
nO (0. 211%) . SO'F e,0, (6 6. 311 
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[0030] immm5'immm4i l a3^x. ni-z 

n^7x7nf»*8. 5kgt7. 5kgK. ifK 
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37.5 




(*1) 


42.5 


60.0 


25.0 




85.0 
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2.0 


2.0 


2.0 


2.0 


2.0 
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<S 
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CV) 


4000 


3500 


4000 


5000 


1000 


1000 


3500 
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ft 
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ii 


15 


17 


8 


13 


14 
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5361 


3674 


2236 


8736 


6160 


5484 


3854 
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